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ABSTRACT 





Plenty and pretty applications of nano particles have gained utmost priority now a days due to their versatile flexibility in wide range of applications.. In the present 
research, experiments were carried out using Titanium dioxide nano particles for dyes decolourization using AntigononLeptopus leaves by Biosynthesis Process. The 
variables incorporated in the present study are Contact time, pH, initial Concentration of Dyes, Dosage of nano particle solution and temperature. The characterization 
studies were carried out using XRD and FTIR. The dyes considered for the present study are Solo Chrome Black(SCB), Titan Yellow(TY), Bromo Thymol 
Blue(BTB), Bromo Cresol Purple(BCP). The Optimum pH for SCB-4, TY-5, BTB-6 and BCP-7. The Positive Results confirmed that antigononLeptopus Leaves 
broth combined with Titanium dioxide solution formed Titanium Nano Particles and it is capable of removing dyes. 
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Introduction 

The name and fame of nano particles has reached pinnacle due to its versatile and 
flexibility in applications. The maximum attention has turned towards nano par- 
ticles for degradation of waste waters due to their high surface area and high sta- 
bility [01—09]. The metal oxide nano particles produced from biosynthesis have 
gained much importance and are widely used for decolorization of dyes waste 
waters due to low cost, ecofriendly nature and non-toxicity [10, 11]. Hence an 
attempt is made for dyes declorization using titanium nano particles obtained 
from biosynthesis using antigononleptopus leaves. 


Materials and Methods: 

The present experimentation is carried out in batch process, forremoval of dyes 
(Solo Chrome Black—SCB, Titan Yellow—TY, Bromo Thymol Blue—BTB, 
Bromo Cresol Purple-BCP) from aqueous solutions by using 
AntigononLeptopus leaves with Titanium nano particles (al-ti-nps) 





Fig. 1. Dyes 


Analytical grade chemicals were used for experimentation and need no further 
purification. Double distilled water is used to prepare all stock and synthetic solu- 
tions. From a stock solution containing 1000 mg of dyes in 1.0 litre, the synthetic 
solutions of dyes were made. By addition of O.l M HCl and O.1 M NaOH solu- 
tions the pH of dyes solutions were adjusted to the desired value. 


Preparation of the Broth solutions and Nano particles formation: 


Preparation of AntigononLeptopus broth : 

In this process 10 gm of fresh and cleaned leaves of AL are taken in a magnetic 
stirrer and to this 110 ml of distilled water is added and it is heated at 600C for 
10min.A fter that the solution is filtered in 250 ml conical flask using whatmann's 
filter paper and it is kept aside for further process. The broth obtained is in pale 
yellow colour 





Fig.2AntigononLeptopus Leaves 


Preparation of Nano Particles: 

In this process 10 ml of broth solution is taken and to that 90 ml of TiO, is added in 
a 250 ml conical flask and is kept in an orbital shaker for 24 Hrs in order to obtain 
nano particles. The nano particles formation is noticed when the pale yellow 
color is changed to White color. This solution is used for various dyes degrada- 
tion process of different concentrations and different dosages. 





Fig. 3 Nano particles solutions forAntigognonLeptopus 
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Characterization Studies: Effect of contact time 

Characteristic studies were carried by XRD and FTIR. The Decolourization of Dyes(Solo Chrome Black—SCB, Titan Yellow—-TY, 
Bromo Thymol Blue—BTB, Bromo Cresol Purple-BCP)was studied as a func- 
tion of contact time at Room temperature. 20 ml of 20 mg/L Dye solution was 
taken with 5 ml of AntigononLeptopus broth Titanium nano particles (al-ti-nps) 
solution at different time intervals ranging from | hr to 72 hrs. At the start, the 
ions adsorbed and occupied selectively the active sites on the al-ti-npssolution. 
As the contact time increased the active sites on the al-ti-nps were filled. The rate 
of adsorption became gradually slower and reached an exhaust stage, resulting 
constant value. The results obtained are shown in figure 7. As a result of the 
experiment, the highest % Removed for the Dyes (SCB, TY, BTB, BCP) was 
53%, 54%, 48%, 47% at the time of 18 Hrs, 24 Hrs, 16 Hrs, 20 Hrs. [21-25]. 
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Results and Discussions: == 
CHARACTERIZATION. $ 
FTIR Spectrum = 20 
The FTIR spectrum of Ti02 nanoparticles is shown in Figure 5 with the broth = 
antigononleptopus. The fundamental mode of vibration for AntigononLeptopus x 
Broth at 3411.26 which correspond to the N-H Bending from Amines, 3293.59 = 49 


which correspond to the C-H Stretch from alkane, 2851.88 which corresponds to 
C-H_ Stretch from alkane. 1634.74 which correspond to N-H bending from 
amine. 1010.74, 1017.49, 1067.65, 1125.51, 1221.96, 1232.57, 1277.90, 
1383.96 which corresponds to C-F Stretch Alkyl Halides. 930.69, 938.41, 0 
976.99 which corresponds to =C-H bending from Alkenes. 602.78, 633.64, 

640.39, 649.07, 652.58, 668.36, 673.19, 696.33, 706.94, 734.91, 742.63, 768.67 

which corresponds to C—Cl stretch from alkyl halides| 12-16]. 





Contact Time(Hrs) 
Fig. 7 Effect of Contact time for % Removal for AL 


Effect of pH 

In order to find the effect of pH on Dye Decolourization using the 
AntigononLeptopus, experiments have been carried out at various initial pH val- 
ues and results are given in figure 8. The removal was increased from 22 % to 59 
% as pH was increased from 2 to 8,the pH is varied for every dye used with the 
broth solution AntigononLeptopus whereas further increase in pH had a negative 
effect. The maximum % removal was found to be 53 % at pH 4 for SCB Dye, 59% 
at pH 5 for TY dye, 56% at pH 6 for BTB dye, 51% at pH 7 for BCP dye [26-30]. 












65 
2s 
58 - 
3600 3000 2400 1950 1650 1350 1050 900 750 600 450 300 
Antigows leptopus Tio2 1/cm 
; ees ; 55 
Fig.SFTIR Spectrum of AntigononLeptopus Titanium nano particles 
X-Ray Diffraction >, 50 
Fig. 6 shows the XRD for the Titanium nanoparticles using Antigononleptopus — 
broth. The peaks at 20 values of0.9641, 0.8866, 0.7709 and 0.5357 corroborate S 45 
Cd2.06 FC1.44014P4, KLiO4.S, AuCSand F20.Ti. Their corresponding d- — 
values are12.0065, 3.9861, 4.2468, and1.700respectively[12,17-20]. > 
So 40 
"1000 - tx tal ttern ntigerm 3 
nit Guteutahed pattern Geap. Gostad Gigees ths ° 
ia a i a a cm 35 
ie parma males 32 
901-5930] O2 Ti Anatase ( 12.6%) 
— c = ht ° poe ec aba 30 
400 —o— ScCB i BTB 
_ 25 
= —&— TY —@ BcP 
100 20 
| nn oun 1 2 3 4 5 = 7 8 9 








10000 - 


: =~ Th i out Hooft out am pH 
! ! ! 
Fig. 8 Effect of pH for AntigononLeptopus leaves 





Effect of Concentration: 
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ea ee — The percentage Removal of dyes at various initial concentrations is depicted in 
Fig. 9. At concentration of Dye solution (20 mg/L), maximum “removal is 
Fig. 6 XRD pattern of AntigononLeptopus Titaniumnano particles. obtained and is different for every Dye using Broth AntigononLeptopus and on 
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further increase in concentration (200 mg/L), Y%oremoval has been decreased. 
This is due to higher interaction between AntigononLeptopus Broth and the Dye 
solution. The maximum removal of SCB Dye is 56%, TY dye is 62%, BTB dye is 
64%, BCP is 59 %[31-35]. 


‘% Removal of Dyes 
5 


20 





10 
0 20 40 = 4 80 100 120 


Concentration,mg/! 


Fig. 9 Effect of Concentration for AntigononLeptopus leaves 


Effect of Dosage: 

The variation of % removal of Dyes(SCB, TY, BTB, BCP) was studied using dif- 
ferent dosages of the broth AntigononLeptopus. Results from the fig 10 showed 
that % removal of Dyes (SCB, TY, BTB, BCP) increased. The maximum % 
removal is attained at 11 ml and was almost constant at higher dosages. This trend 
could be explained asa consequence of partial aggregation.Therefore, the opti- 
mum dosage was selected as 11ml for further experiments. The maximum % 
removal of SCB dye is 76%, TY dye is 86%,BTB dye is 75%, BCP dye is 68%. 
This trend can be predicated to larger surface area and availability of more sorp- 
tion site [36-40]. 
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Fig. 10 Effect of Dosage for AntigononLeptopus leaves 


Effect of temperature 

The dependence of temperature on the % removal of dyes is investigated at dif- 
ferent temperatures as given in fig. 11. Results showed that “removal of Dyes 
(SCB, TY, BTB, BCP) increased from 54% to 89% with increase in temperature 
from 283 K to 323 K. This indicates that the % removal of Dyes using Broth 
AntigononLeptopus was controlled by an endothermic process. The increase in 
removal with temperature may be attributed to either increase in the number of 
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active surface sites available for interaction on the Dyes. The maximum % 
removal of SCB dye is 83 %, TY dye is 89%, BTB dye is 84 %, BCP is 83 %[41- 
45]. 
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Fig. 11 Effect of Temperature for AntigononLeptopus leaves 


Conclusions: 

The analysis of the experimental data result in the following conclusions: 

1) The maximum dye decolourization of solo chrome black dye onto 
AntigononLeptopus leaves with TI-nano solution observed when the pro- 
cessing parameters are set as:t= 18 Hrs, pH=4, w= 11 ml, Co= 20 mg/L 
and T=303 K.. is 83%. 


2) The maximum dye decolourization of Titan yellow dye onto 
AntigononLeptopus leaves with Ti-nano solution observed when the pro- 
cessing parameters are set as: t=24 Hrs, pH =5, w= 11 ml, Co= 20 mg/Land 
T=303 Kis 89%. 


3) The maximum dye decolourization of Bromothymol blue dye onto 
AntigononLeptopus leaves with Ti-nano solution observed when the pro- 
cessing parameters are set as: t= 16 Hrs, pH = 6, w= 11 ml, Co= 20 mg/L 
and T=303 K is 84%. 


4) The maximum dye decolourization of Bromo cresol purple dye onto 
AntigononLeptopus leaves with Ti-nano solution observed when the pro- 
cessing parameters are set as: t= 20 Hrs, pH =7, w= 11 ml, Co= 20 mg/L and 
T=303 Kis 83%. 


With the above conclusions the authors confirm that the above mentioned leaves 
are capable of removing dyes. 
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